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[0 10 6] 
[0 10 7] 

X$>^. mm (a) (i^MEI. (b) it (a) (DA' -AUBffMIlI. (c) (i ( 
a) (7)B' -B^KIfMig-e^)>E>o m 1 1 t30V^T{i. IH 1 :?!7SI11 0 t^M LT^ 

[0 10 8] 

^mmMBKis^^x^i. m i (Ty^mi^-^mmKMrneRv^mi^i^^m 4 

1 0 OO^iatC, IHlg|5 1 2 Oyi^'iSifbtL-rv^^&o ^<7)IHlg|51 2 0 tcj; 19, 

0 0 tmxhtixmmu5 o:^m^^fix\^^^o ttz. mmus 0 
10 0 tm}^mmm^t:mLxisy) ^ ^-tM 0 o<7)mMtz(Dmw5 oo^m 

[0 10 9] 

9 i:^3J2mfe9 b Sfii^^ 1 8 J; o T^tJ^Tv^^o S/j. iiiSmi^ 9 b 
t^i^ >f-V ^iJ'VN' y Kl 7 tti. @e«^^9 a tcj: 19 ^;6^'ttTv^^o 
[0 110] 

=r>^i5' h^7<7)±H(i, ^^Jx.(fv'; rj>'M'fl:l^;i>^t>;^^^Mi^^M8 

mmhfix\^^^o 
[0111] 
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[0 112] 
[0 113] 

^/c. mi 1 (c) izmLfzXo<<^. hmmd tmmn,m9 ht^^ 
c^uu 1 8 <DTmi=.. -/n h y^^xiizx y) T^m^ fifz^m.ijLm^ 1 5 0 ^i^^t 

[0 114] 

^'C^u^mu^fi^zt^^mx^^o ttz^hiz^ ^mime a^(D-fu v> 

mmi^ft. mis^mi\:y''u-b^:{^<Dmy°^-t7si>znLx<Dmm>-mi^. mj-<o 

[0 115] 

o 

[0 116] 

>xi<z^ z<Dm^±m^mi$-i^-'^<7)i^n:^mz^\^^xMri^mi<zm.mi-^o 

[0 117] 
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[0 1183 

-2>o ClOl^lc, ms|-;^7';^, S iH4> NH3. N2<7)JE:^. i/ti^PS-r-i) <h 
lcj:oTMS:^7^$lJ^L^ 1 5 OMP a<D3miZ^1J^^-r^mtLXfmLfZo 
ms<D^miBlJ(r>mii. 7K^^^'fb7'n4r;x.t3i3v^TJ^ y^^^v>?.^'M8 i: G 
aAsm^lt(Dmx^^'r^mJBt} (themal stress) <t t^#^« tTi^^i" 

^ o 

[0 1191 

7K|S^m'fk7'n-fey^?SJg^4 2 orm^^tTtt^-^. S i 3N4M ( 
EF=160GPa, aY = 2. 7X10-7/K) t^^^OGaAs (^5 
= 6. 0X10-6/K) t<r>mXii. <T T = - 1 5 8MP aOJE^JS:^:6^'^^ 

[01201 

— vt^mx^<m\^^hfix\y^:hJ^y^>if-7:^c^m<7)U^x^^s i 02 

?fM (EF=74GPa, ap = 0. 4X10-6/K) ^fflv^^^l^. tK^ 
^^'fb-7'n-b7.HjoV^-C. Ji y^^^'^y^.^j^S <hG a A s^^l tors^-C^^ 

i-'&l^tL«:t;<r T = - 1 2 4MP a <D&mj^^:fjiizm^. ^MBf ^ - 2 0 0 
MP a^IJg<7)EEMtD:tl«:*i-'5>Ml3;t ^)^-rv>o t^oT. 7K^^m<byD-t;^i3 

[0 12 11 

yoh^'^A^itl Sfrff^^f-So ^ClT'fi. S i 4m8isXX/U 
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[0 12 2] 

iimJElOO. 2 00> SOOkeV. K-Xfi-etL-Ttt 1 X 1 0 1 5 c m 2 
0. 5-2. 5 ;umtt('*^-lC7°n h Vfi^J-^^fJL. ■^$ltJ4 ^mftifiS -ei^^^^L 
[0 12 3] 

0 1 8/cm3 tc, SDiS«i±^3 2 0 k e V. K-XS^ 5 X 1 0 1 

/6-L> 1114 (a) {zmLfzAl (Ga) A s SO^^biiJSOT'D h ^^JglR^tt 
[0 12 4] 

^m^n^Lx,i> x\^^o 

[0 12 5] 

. pMG a A s h^±tlpllij«;g9. t fci^ams <7)_htc. SS^g|5 9 a 

o 

[0 12 6] 

2 0 t-e-tLUHS tL/jp<-9- 1 0 0 ^Mf^-r^o H«f^O$n< I c 
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P (Inductively Coupled Plasma) -/^Xt K^'f y ^^i^^gtc J: 0 . H:^ 
[0 12 7] 

T>f■:^ai:^^> ^•<-i'T;^tb;^. ^^rajg^P^-t-s^tt?. M 

ff^t1--&MI&^M#^*#W— <f<7)^^iS^^f ^-9- 1 0 0 ^ 55 4 5;t/m<7)R 

[0 12 8] 

•^t::. 7K^M#ffl^4'TM 0 or- 4 5 0 t:oii^!!Ls^tf v^. m.mitm 6 a ^ 

[0129]' 

ep^jp ^ tL ^ ^ t o 

[0 13 0] 
[0 13 1] 

4<7)EE^M^Aco?*^i::tnx.. ie^/^•^T^3■7'^ h >-^At::«t 1 5 
0 ^ ffMi- ^^i:m:l9. 'i-^ «»fL 2 2 -hm^. ^ ti. -fg: L I' v ^mrL^>Jg. 

[0 13 2] 
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[0 13 31 

itmijm\ztj:ho tfz. ^\^f^^ti^m-r^m is) <7)jf^mizxy)^ m^f^L^tum 
ije^i>zm.m^fi^<D'c^ wmx-<Dn.m'^mm^mm^fi. m^m'\t-:^^-t7.m(D 

ho ^\iZ, M<7):^iv^iT-#P^G a xIni-xAsyNi-y (O^x^l 

. ^y<i) ^^^m\,zm^^fzm^itm.v-^'\,znLx^ ^mn(D^^i,t±b\^^ 

o 

[0 13 4] 

mth^^i)m^hix. ^mttn m^itm^mw - ^mi'<Dmmmm±. l tz 

[0 13 5] 

mi 2{i. ifmmMm\>zmm<Dm^im^miif]y-^^m'rw.^mx^ho 

1-^^*,. I^m (a) (i¥Mia> (b) (i (a) <7)A' -AW®I1> (c) (i 
(a) OB' -BW^mmxiiho HI 1 2 lcov^r(i> EI 1 7!;SI11 1 1 KTMLX 

m^Ltzi^(Dt m(Dmm\<zkm~<Dm^^i-^Lxmm^.i:mm''M^-rho 

[0 13 6] 

^Wim^zii\^^xa. BEj^gpi 8<7)Tic^?i^2 0 o^^s'^tfbnrv^^&o i-^t? 
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/Jo «ltLtc*^tT> :^«^^?!lt;ioV^T{i, ^cTjftt) ») t^^p 2 0 0 ^rfStt-So 
t;LT^. =lt:^l^<7)«j -i^m-5^2 2 ^iajl:-e#'2>o 
[0 13 7] 

1 8(7)TOG a A s 3>'iJ'i5' h /i 7 <i: ±g|5#S##^MS#tM 6 ^ y ^ > ^Tt; 
J: f9^*L. ^?l^2 0 Oifm-r^^t^^-V^^o ^mUl 8<7)TtC(i^P2 0 
0 ^?fM-r ^ 1 J: 0 . -^f fMit 1 0 0 <7)*^m^<r> - ^ 2 2 

[0 13 8] 
[0 13 9] 

l_y (O^x^l, 0^y<l) 'S:m^^rUmLfz^'\ ^tHzmh-f. InG 
a A 1 P^. A 1 G a A s^^I nG a A s P^^^. ^J:^^^^^^ ^ t 

[0 14 0] 

tiiX-^^o fwj^f^. ^^mi^^mmKmm2Rzfe t lt{±. a i g a a s^t 

^<Dmmm^iim^X-$>^o tti^ G a I nP/G aAs. GalnPAs/G 
aAs. GalnP/GalnAs. GalnP/GaPAs. GalnP/G 
a I nA s. G a P/G a I n N A s ^OS-^-ti-^fflv^-S, C: t ;«»^T-# 
[0141] 

ttz. #2i#^<^^S:^^l^ov^T^. MBE (molecular beam epitaxy) 
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O 

[0 14 2] 
[0 14 3] 

[0 14 4] 

^■<^-yifm-r^m^^mffz:^K mm(o^mmm'^y°^ h^y-i^m^zmcx^ 

mw:^^h(Dm^i<z'D\,^xii. ^mitme a(7)itLW:'^mM'^WTM(Dy°u hymmz 
^io^x^ ^^y'&xi,z}oi-)r;hi]mms.^v-y<mi:m^i-^^ti>zx^^ -x^ 

[0 14 5] 

tfz. ^^mimmzmx-r^yu v >^;tsi;ov^T^. znxu i x i o 1 7 
/^cm3;5^(b 1 X 1 0 1 ^ y cm^ (Dmm^Srm^^xmmLfztK znx «9 i^^m 
m^^\^^iii&mm<o-f^h>^m^^xi>. mm<D^Mi)mhfiho itsrjtjto-zn 

^fztbUmx^^o 
[0 14 6] 

i<zmxi-^m^. -{^xmrnt^ M^mtL. mm^^mtiiz< <y'j:^fzib. m^m. 
itiizx^mmmm^i 4i,zmm.^mti'^'r<. m^i^tti^x^iz^ mxmiti 
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[0 14 7] 

-^^t. 1x10 1 S/cmS i K|i^?;S-g<^-/D h y^mAt^^ti)^X-^^o 
[0 14 8] 

^fc. ±i£<7)^#:^J-e{i. ^m-fk^e a t LT. A 1 Asm^m^^fz-^K A 1 
MJt<7):^|;v^A 1 X G a 1 _ X A s (x>0. 9 5) ^ m^^riiW\m^^. 7°n 

[0 14 9] 

[0 15 0] 

mm^t) mm<7)^mmimm(7)mmmMit>^zt}iZX'ox. mmmwi^j 

[0 15 1] 

[0 15 2] 

[ElMOffi^^iJiH^] 
[nil] 

T-^)0. (a) (i-e<7)^MIlI. (b) fi (a) OA-A' ll»f®ll|-C^ . (c 
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) It. (b) <Dm.w.^^ui 4it^^u,±Lfzmmmx-$>^o 
{m2] 

[ID3] 
[1114] 
[HIS] 

me] 

^ o 

II1I7] 

\^mit(Dmj-im7r:Lfzmmmx^^o 

[119] 

[mi 0] 
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[nil] 

11 (a) (b) (i (a) <DA' -A^gffMIH. (c) (i (a) OB' 

-Bj^Bfffiia-C^'So 
[m 1 21 

I mm, 

3 ^^ y Vm 

4 y K§ 
4 

5 ^ "7 y 
6 

6 a ^^<b^ 
7 

9 piim^ 

9 a 

9 b ^ia«® 

1 0 Ti MMU 

1 I yi-'')^ < V 

1 2 ^ y^y^^mi^ 

1 3 H^^it 
1 4 

15 h >v±AfIit 

1 6 yn h >;aA^^ 

1 7 '■J^'^T'-f yi^/<'y K 
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1 8 se^gp . 
2 1 mitmm 

2 2 - m-it 

5 0 mmu 

10 0^-9- 

1 2 0 

1 5 0 MmmMm 

2 0 0 

6 0 0 mfk^it 
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[113] 



Al(Ga)AsP^1b& 



20 //m 



lOjUm 



0/im 
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[114] 

OXIDATION RATE[%] 
1 1 



0.8 




1.E+15 1.E+20 1.E+25 

Al(Ga)As@il^bS 
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[117] 




a = R„-gi-t 
b = R„-g2-t 



a-b = (gi-g2)- t 
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tbiiE#2 0 0 3- 



3 0 6 0 5 7 9 
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mm 

im-^^m umitm (6a) ^#tf^^f (loo <7)mm-hmtmmit 
momt^mn^'itx'ffi^mLfzmimm. (eoo) ^ni'f^^tizx^mtz^m. 

uyy^mfM (15. 16) i)m^'f^X\,fz^h^m^iL't^m^im^^V^\y 

\WRm\ m 1 
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